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(54) PRODUCTION OF LEVEL-OFF DP CELLULOSE 
(57)Abstract 

PURPOSE: To obtain the subject compd. by partially hydrolyzing cellulose with water under a condition wherein only an amorphous region of a 
partially crystallized polysaccharide is decomposed under a specific pressure of oxygen and carbon dioxide and the polysaccharide is perfectly 
dissolved, to thereby reduce the chemical oxygen demand of a waste soln. 

CGNSTTTUTION: Cellulose is partially hydrolyzed in an aq. reaction soln. in a bath liquid ratio of 1 :3~1 :40 within a pressure reactor using water 
under gas pressure of 0.1-60 bar of oxygen and/or carbon dioxide (measured at 20** C) at a temp, of 100-200' C within such a range that the 
partial pressures of respective gases are 30-70% of the total gas pressure under a condition decomposing only an amorphous region of a 
partially crystallized polysaccharide to perfectly dissolve the polysaccharide until level-ofF DP is achieved and the total use amt of water and 
the amt of waste water generated thereby is reduced and the CSB-value (chemical oxygen demand) of waste water is reduced to obtain the 
objective leveHoff DP cellulose. 
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(54) [a^(D*«f;] u^)V-^y DP ■fe;i.n— 



(57) 

2f7 DP •fe.»l'U-;^cD$a?£ 

0>'>'>-;KD;^'>^S ( 2 Ogr«iJ^) T. 10 0-200 
0^>'->»KD;^XE ( 2 0"Cr?fliJS) T. 14 0-180 
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t5P^^7 -2 06 90 1 



fb^^O. l-6 0^^'-;^ (2 CCT'fjJ^) (Z);^';^J± 

5. DP -fe^Un-XCD^ii, 

;U ( 2 0 -CrifiJi^) C0;^\:^EETr|ISfe-r^C <i:^^$m<i: 

[iS>i^JI7] iWmtkt.. 1:8-1 '.20X^hhCt 

So 

[igS<SlO] u-<;U-:d-:7 DP -fejua--;^^. 
[0 0 04] 

[t. DP -feJUn-x 1 k g^^cDiii^g 

:^J"?£T\ u-<;u-:^y DP -fejun-xco, J^J^^S 

1 rxDmmi't. m^m^<Di)^^j: o iS^c^ai^Rc^'-entcf* 



[0001] 

[j^|g±0:?IJffl^5F] U--c>»l/-:t7 DP ■fe;l/D-'X 

-PS) 112978446 ^mmm. -^^^mmmmm 
(US-PS) 113 1 4 1 8 7 5^mmmRu^^mm^ 
mmm (us-ps)i^3i46i6 8^mm9) o o. 

A.BattistaiCcfc 0. ^(Dmt^SC. " Hydrolysis and Cryst 
allization of Cellulose" (Industrial and Enqineerin 
10 q Chemistry, Vol .42 (1950), 502— 507)ct3"C. Witc^C^ < 

i.^^^i^.X'$>^. U'^)i-:ty DP -t-;i/u-xii. 

Ofi^jgtJ. LODP ( Level linq-off-Polymerisati on 
sqrad)if/'l^5n. $^ 3 0 — 4 0 0 c7)i5gB-C* 5o 

[ 0 0 0 2 ] U-<;U- :t7 DP -fe - X(7)^i>^1]K 

m^mtj:hu7mm=^. m^mi^^xmm. Feci 
mmx^^fc^(,c. ¥&n^j^mcMr ^^mm-^f^cm 

CitDT. C ^ Orlf 6n/cU^;U-^:7 DP -fe^Un 
mL. K-t U<(i^^^(Di^«5^?#^/cis[) 

^(omc. mmmM^mmL. ^(of^. w^mrj:. iim'^ 
[0003] vt^-nmcoi^Ki h 1 xxoi^^tjif^m^t^ i)^ 

5 0 L/U^JU-:t:7 DP -fe;un-xkgr 



8 0 g/U-^;i/-;f :7 
6 0 g/u^;U-^:7 
6 4 g/U-^;U-:f 



DP -feil/P — Xkg 
DP -teiUP-Xkg 
DP -k;UP-Xkgr 
CCDM'SCcJ:0ir^«f7KcOCSB-ti (fb^6 
^^^a (Oiefnischer Sauerstof fbedarf)) ^W.'Pi^ 
^CtXh^. 
[0005] 

DP -IzjUa-XCDl^itco/c^CC, -fe;bP-X 
50 i^^O. 1 -6 0 7^'-;l/ (2 O'Cr-ffl'JS) CD:^'XET. 
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[0 0 0 6] -^mfi-nmmMf^ \ mmi^x. ^mmu 

XETrHSST-^o DP -fe;bn-;^(D 

tc. Sf55>Wi^cftt]*^ft?^. 14 0-1 80 'C(0'i^A&m 

i^c-feJl/a--x<7>ti^tCt'i. $^2 0 0-4 0 0-0-^^9. — 

i'^. 3 0-10 o^^rh. 

[0 0 0 8 ] '£>^mt^^m(DRktr,mtm.mo:>ii^\i<D$)F 

m'^^m^(om'^^\t. i^^)V-zty DP -te^UP- 
:^c7>SiiSo^ic-i:^SAj:^7Kat^, tS^^^ri coP^O 5 0 1 
/kg(D$^5 0%. gn^. $^2 5 L/U-^>'U-^r? D 
P -b;UP-Xkg^r«^^$-l±^Ci;5i^T'#^„ 

4 j?/k &>0^e>*^3 Og/kg-50 
DP-b;UP-Xk g-^coa^^^^i/ce-To JE^c. BS^ 

tC. ^b^^—Jli)^h[^^JV'~ty DP 

«^fl^J^d:i|X^ (9 0-9 5%) ^±0-5. 95%ti±cD 



(3) t$5^¥7-2 06 9 0 1 

[0 0 0 9] :^§my5'<i<Dm^cmmtj: 1 *SfejfJti. -feJU 

<D»aty:. ±E(Z:)3 0--7 OIJ^ir^^cD^^^WJ'Jrrfe-So 
CCct -2)11X^^1:0^. DP -feJL/P-X 

^^c^woffl^-itti. -s$cc. 9 5- 

(Diffl^ii-tS. —/sec. $^2 0-3 0 &/U^>'U-:t >' 
DP -b;UP-X k g(7:)^<7>c S B-(iI^4>/c6t>. ^ 

ti. ccDti^cc'ii'g-r-. ;:?^o'ti;^:)5-?i<iifc^T$^5 0% 

^C. CCOffl'^i±r, 2. 5^>'->'UCD^^^5^E;:?^6^*?* 
^Jg9r. 8 Otl±CDx;l.U;f> (Elrepho) 
20 nhtl. Cnec^t^ff 6tl/cU-<;t'-:t:7 D 

p -fe ;i/ n X . n-en(igffl ^ n/cdi-j^-fe p - x ^ 

[0010] -fe^l/P-^^tOSP^W^ctt]*^!?^. -fiS 

p - X - finxxii-ciaffl(7)«}*^^ ^'Y:7-^(ix.ro^^. 

tSffl<Z>»DEJSir^fl*r'3ISfe"r^. fiSfflffi^-feJl/P-:^ 

mX\t. 5 X 5 X 1 mmCDA# 5<:D^ :7*CC 

^l*T^Ci;0^r^. — ^tc. 1 : 3 - 1 : 4 0 o 

r«i:i^„ -^cc. :^mn^m(otci^(.c. r^mmt, l : 

8-1 : 20i}mm'Ch^„ 7KttSJS?S?Sr^A?n/c 
[00 11] JinESJt^Sl^i. &m^<hL.'CilKL.-C^>J: 

TT\ »nEJ5i;t.ii^^:^cca^a^tc®*E-r^ci tpjfig 

[0012] 2|s:^B^cD:;?a0CcfcO}#6n/cU-<JU-^7 
^:ffllir$!iiESn/cU'-^>'U-^7 DP •fe;bP-:^i 

so ^ig:0/W-5axv;l/5>3>fflcr)^^?ri|<!:Lr. 
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- 2 0 6 9 0 1 



-fe ;l/ a - ;^ r O;!)^ WJ'Jr 5 « 

[0013] yc<DiijSgFiir. ss^x^ii:^fti^^xt.t)!X 

[ 0 0 1 4 ] ^Ifie^CC. DP -feJUD- 

1 0 ovotLxmmLfc. 

[0015] ^i^m^m. ( = D p ) (Dmmt. dins 

4 2 7 OCr)lJtC>'2g|5tCfi^o/iio 

[ 0 0 1 6 ] C S B -il'J^^. D I N 3 8 4 0 9 CC J: ^ 

(Deutches Einheitsverfahren fuer Wasser/Abwas 
serund Flamnpunktsverfahren) J » 
[0017] x;l/U;^tCcfc-6feffi^*:^T-Y;^l± (Firma 
Ziess)OOberkochen. TYp" XJU "CD^^^fflC^r , 

mrxo:>m^vt(Dim(ommfxmmmm(^cj: o s'j^f 

[0 0 18] :^(omimmmo:>fc^(OB'^trj: 
^i^ht^JVT^^^iyJi^m^ CCOOH) 0. IN- 
NaOHSSSft^rffll^r, ^es?> I N - H C L ^fflC^ri^ 

[0019] mmm^^BmmiJi (X« > P.H.Hermans 
S^O'A.Wei d1nqer(3 .Appl . Phvs .19a948)491^> b < J . P 
ol vm . Sci . 4 (1949)13 5)(D:^ftCC fi!^ r fjj^ U /Co T tg^^ 

iR^: 9 7. 1% 

DP : 2 9 5 
X, ; 0. 6 9 

m 2 

m-tj^t.E.Tvmmr^ctx^wux. mi^ 

: 97.0% 

DP: 302 



^^Lx. f#6n^) ^fit. m^c-^comWLxmrji'ox 

[0 02 0] 

[0 0 2 \ ] m 1 

ai^-lr>'Un-;^<l:L'C. K-r':/h'^t (Nordische Rich 

-^^92. 2%. 14 0 0CODP. x;UUd-.6C<:fc5fe 
iklQ. 4RO''X«-M0. 6 63femcCOOH-Si2 

iSvK^. T^^^:^<DH^iEcD^^•^l/:7■cDS^5 x 5 x i m m^c^ 

m$rifc^ :^y'^^^. ^mrjiy^^xBrnu. ij^-^mmit 

^.1:1 gCCL/Co JSfEg^. -^O^i^f^SSco^lt^S 0 

[0 0 2 2] srE^/si^^. ^^mi^m±xmmiy. 
^^(D^k. m.M^''=^^. ^mi^^Ji—ty DP ± 

30 ^m±xm^Lfc. mi^'r-^^tM'ofcVKmx. u-<^u 

iSiim^L. ^^^oing/L-cei^^n/dii?:. g/f#6 
titcu^;v~ty D P-fe;i/n-x k gccfe^o/c^ 
[0 0 2 3] 6 0 'c, 20^'; /^'-;^rcD 1 b^cd^e^cd 
mc. m<. yu'yd^^Lx^:&-r^m&^-^i:mm 

(x«) ^mmLtc^ ?sen/cu-^ju-:t'7 dp -i- 

^•o/c : 



CSB (g/«*^^^#)kg) :2 8. 1 
x;UU;^^Cct^fe(ii : 7 8. 8 



fb^ i)X^:ao'CS B-ffi {g/U-^;U-5}-p DP -fe 

C S B ( g /"m^^f&^k g ) : 4 8 . 5 

xJ^^7^(Ccl:^fe^^i : 7 8. 2 



(5) if$p^ip7 -2 06 9 0 1 

7 S 
X, : 0. 7 1 

fi^fl 3 >K{4. i\m. CS B-fil (g/U-^^'U-^::? DP -feJU 

Li^Co ft 6n/cU-<jU-^:7 DP -fe^Uu-xcD^ * 

iim : 94.8% CSBCff /«*^^fi5c1^ k & ) : 3 6 . 7 

DP: 3 18 :I:-;^^7^CCct>5fe^iS : 7 8. 5 

Xh:0.70 ''COOH:12$'j ^;UXk s 

W 4 $?^S|jteL/c„ iW^nfc[y^JV~^y DP -tz;un-;^cD 

Sl^/ai^^ 1 6 O'C. ;0^oSCcmi^2B$rBlCc^ML 10 ^514. i|X^Ri>X S B -ffl ( g /U-i;b- :t ^ DP 

iIX^: 92. 7% CSB (g/^*^^^!fi3kg) : 3 1. 9 

DP: 3 0 3 x;^u^^CCJ:^e^ii : 7 9. 2 

X. : 0. 7 1 

Pll 5 DP ■fe;UD- «X^RC>*C S 

^i^lM^gcDf&ii^ ^ . 5. 0/^'-;t'O^^- :^';^)3ETr' B -fS ( g /'u^jl/- DP 4r>'l/U-;^ k g ) 

: 9 5.9% C S B ( g y^^^^f&^ kg) : 3 0. 5 

DP: 313 x;^^;^CCJ:^feffi : 8 2 . 9 

Xk : 0 . 7 1 

6 i:ci^^)i-^y DP -fe;UP-xcD*$t4. flX^>S:0'C S 

SI5^e^tt]7k5>S^I:, 10, O^^-Jl^omm-tfJ^^JIT^ B-U (syiy^)V-^y DP -bJUu-Xkg) 

iR^: 9 7. 0% CSB {gym^^f&mks) :2 9. 4 

DP : 3 0 5 x;UU;J^CCJ:^fefii : 8 3. 4 

X, : 0, 7 1 

iR^: 9 8. 2% CSB (g/^*^^fiS:1J5kg) :2 8. 5 

DP: 3 18 Ujf>CCj:^fefa : 8 0. 8 

X«:0.72 "COOH:135 ';^;U/kg 

W 8 * . *P H2;Ua-y^0^ftt. i|X^SCN'CSB-«i (g/U-< 

m^Rrmmitl^^(0^E.^^n^ri5. 0v<-;uc^ dp -fe;un-Xk g) 3feO'CCCOOH-Si 

WLX. e^7^|g0iMb/c„ ft 6n/cU-<;U-:<f:7 D* ti. A(0ti6K>V^'z>fc: 

9 6. 1% CSB (g/SJ^^t/JS^BJkg) :2 0. 9 

DP: 312 x;L'U7^{cJ:'E>feffi : 8 1 . 6 

Xh:0.72 "COOH:14^ V^;l'/k g 

^1 9 ^DP -b;UP-XOif#tt. ilX^SO'CSB-iii (g/U 

K^SO'i:g?ft^^cD^>E=^-etx-em 0. 0^^''-;^cc ■-c^u-jfr' dp -fe^uo-x k g) ;X<D<i:*j^)-c 
^MLT. ^d7^SI0igL//c„ 3^n/cU-<;l/-;t7 ^ ^>o/c : 

tR^: 9 5. 3% CSB (g/«)^^/3c4i5kg) :3 0. 1 

DP: 3 0 8 x;l/U;^{cJ:-E,&fii : 8 4. 1 

X« : 0. 7 1 
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^m^l "2 06 90 1 

10 

:ty DP -bJl/U-^vk 3tWCCOO 



il^^ 9 5.4% CS B ( s ym^±f^^k g) : 3 1 . 4 

DP: 3 15 x;^U;^(Cct^fe^iI : 8 3 . 1 

X« : 0. 6 9 "COOH : 1 2 = ')^}l/kg 

w 11 ^TH^omf^c^ f^izujxi sojtX'o:>±mt. 17. 9^<-' 
E (2 o'CT'ti^) T. 1 : ] ocommttvmmr^c (on^. iiRmRo'csB-m (gy\y^)\y-^y dp 

: 9 5.8% 

DP:308 CSB( s XMil^^fiSC^k g ) : 4 3 . 8 

X«:0. 7 0 x;Hx;^CC<J:-E>ife(ii : 8 1 , 3 



)\^<ommtf7.ji (ffeif5)^icc2 0-c-cfjj^) t. i o o 

f^fZ^WrtLXU. FriednchsfeldfetCD. mmmtmm 
L/c„ C(Dm^i>. m^.^. ^Gittt€:ffiC^^2mi^+ 20 

h(^c^^mmLfc. f^izumt. i s o-c. com 

^co±E^i. 17. o>>'— :?J?^oJ5]t;B#r0l^3:. 0. 5* 



[0 024 ] i#6n/cSlS*0^iB9^. 7k5L/*i?K^^k 

(US-Pharmacopeia) ^(O. ^^'J^fflO 
/ca^ Oc f^ffi # f^Sa^Htt -te ^l^ n - ;^ CD /ci^) cc 3^ n r 

^CD. miiT'A^T'^^^^J^, FMC Corp. ?± 
^ ^-r^b:? r ) OA V I c e 1 . PH 1 
0 1 il:bl50r. '^X<Dm(fC7jkt : 



(*lI«S:/3CC<l:6f±<iSXX 1 . NF XVl 1 546M) 



(Avicel PH 101) 



mi 2) 



*4S 

< 1 % 2 5 0 urn 
<30% 75Mm 
^^tilfK [urn] 


0. 
9. 
4 5 


0% 
9% 
. 1 


0. 2% 
16.2% 
4 7.6 




4. 


5% 


4. 7% 


P H-fiS 

5. 5-'7. 0 


6. 


1 


5. 5 


< 0 . 16 Mm% 


0. 


1 3% 


0. 0 7% 


<0. 0 5fiS% 


0. 


0 0 5% 


0. 003% 






+ 
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3 h^W^ 






+ 
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0 6 901 

12 



< 0 . 1 mm% 


0. 05% 


0. 03% 




7 8.8 


8 2.6 


ig^^^ [ P P m ] • 


1 4 0 


7 6 


DP • 


2 8 3^il 0 


2 9 5±1 0 









iR^: 9 5. 3% CS B (g/Sif^*;S;4^k gr) :4 1. 6 

DP: 2 9 5 ni;H^;f^(Cj:^fefii : 8 2. 6 

X. : 0. 7 3 



